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FLOAT TRACKS FOR MAY-DECEMBER, 1974 A NUMERICAL SIMULATION OF THE MODE-I STATISTICS 
by Breck OWens and Francis Bretherton by Tom Rossby, Diane Dow, and Howard Freeland 

The HOOE-I experiment has given us a 

glimpse of the statistical structure of a 
•typical" mid-ocean eddy field. Recent studies 

(Dantzler, Hot Line News No. 57; Bernstein and 

White, 1974) support the hypothesis that eddies 

are generated in the extension of the western 
boundary current and either advect or propagate 

through the sub-tropical gyre. There appears 
to be a factor of about 3 between the eddy 

energies in the northwest and southeast quad
rants, suggesting a decay time comparable to 

the large-scale circulation time. For a large

scale current of 4 km/day and an e-folding of 
the eddy energy over 3009 km, this time is 2~ 

years, which is long compared to the evolution 

time for individual eddies. This suggests that 

local non-linear processes may be more important 

than the precise source and dissipation mechan

isms in determining the mid-ocean eddy structure. 
In order to understand the local dynamics, 

a non-linear, six-layered, quasi-geostrophic 
model developed by Bretherton and Karweit (1975) 

was used in a 10° square to simulate mesoscale 

eddies statistically . These were then compared 
to HODE-l observations . Because MODE-I did not 

cover a large enough area, the initial conditions 

and topography used in the model had to be sta
tictically extrapolated, thus precluding a pre-

dictive experiment. The stratification and 

topography were matched to those of the MODE 

region, leaving only the initial input of po-

tential energy and the bottom Ekman dissipation 
rate as model parameters. For the proper choice 
ot - £fiese para me'Eers, -t:he- moaei. energy--:reve-rs-an~d·----
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TWo years have elapsed since the post
MODE float experiment began. At that time, 

twelve floats were repaired and relaunched. 

Currently, five or six of these floats are 
still being tracked (the number depending on 

whether or not any of the southern floats 

have moved so close to the West Indies that 
the islands block their signals). The sig

nals are fading, however, and it may not be 
possible to track the floats much longer. 

Also being tracked is the experimental 

float No. 4 which was launched at 930 m depth 
on 21 April 1974 to test signal reception 

from an off-axis float. Since launch, it 
has been sinking steadily at a rate of about 
1 VJ./day. 

Due to the large dispersal of the 
floats, the tracks are presented in three 

different geographical areas. The eastern 

cluster (Figure 7) shows the experimental 

float moving rapidly eastward at speeds of 
about 7 em/sec. By 1 September 1974, it had 
sunk to abou~ 1100 m depth, and during the 

last four months of 1974, it moved around 

at speeds in the range of 2-3 em/sec. The 
other float·in this cluster, a post-MODE 

drift float, was tracked over the rough 

topography east of the MODE center and has 
a speed of about 2.5 em/sec. 

The three floats in the northwestern 

cluster (Figure B) show some simi larity in 

behavior. All three start out at low speeds 

in the MODE-I area and eventually head north 
ana- wes"t-.- Tli"lfi"r spu·ds· i"n~crnse· sUbs tan ti111·1,....---

as the floats move away from the HODE area. 
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